SPECIFICATION 
TITLE OF THE INVENTION 

PRETREATMENT KIT FOR SALIVA AND 
PRETREATMENT METHOD FOR SALIVA 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a pretreatment 
kit for saliva for identification and quantitatively 
determining mutans streptococci, as one of cariogenic 
bacteria in human saliva, by immunochr oma t ogr aphy 
utilizing an an t i g en - an t ibody reaction, and a 
pretreatment method for saliva using the pretreatment 
kit for saliva . 

Description of Conventional Art 

It has been known that there is close relation 
between the presence of mutans streptococci and the 
generation of dental caries in a human mouth, and 
therefore, the morbidity risk and the current condition 
of morbidity can be comprehended to provide benefits 
to quite a number of people if the presence or absence 
and the amount of mutans streptococci in a human mouth 
can be conveniently examined. 

An examination technique u t i TTsTi n g an 
antigen- antibody reaction in examining has been 
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conventionally carried out. For example, the 

immunoenzyma tic technique, which is a method of 
identification and quantitatively determining with 
coloring density using an enzyme, requires a special 
washing device and complicated and accurate operations 
for handling an antibody and a sample, and also requires 
an incubator for carrying out an enzyme reaction. The 
fluorescent antibody technique, which is a method of 
specifically staining an antigen that is reacted with 
an antibody labeled with a fluorescent dye, is not 
commonly employed since a fluorescent microscope is 
necessary as a measurement device. 

Accordingly, various techniques have been 
proposed for conveniently utilizing an 

antigen- ant ibody reaction. Examples thereof include 
a measurement technique utilizing chromatography (as 
shown, for example, in U.S. Patent Nos . 5,591,645, 
4,855,240, 4,435,504 and 4,980,298, and Japanese 
Patent Application Publication Nos . JP-A- 61 - 145459 and 
JP - A- 6 - 1 6 0 3 8 8 ) . The technique is excellent in 

simpleness because the presence or absence and the 
amount of an antigen can be measured only by mixing 
a body fluid thus collected in a test solution containing 
an antigen to be identified and quantitatively 
determined, and then instilling in an examination 
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device. The technique is generally referred to as an 
immunochromatography technique, and the principles of 
identification and quantitative determination have 
been disclosed in detail (as shown, for example, in 
Se-Hwan Peak, Seung-Hwa Lee, Joung-Hawan Cho and 
Young-Sang Kim, "Development of rapid One-Step 
immunochromatographic assay, Methods", vol. 22, p. 53 

to 60 (2000) ) . 

It seems that identification and quantitative 
determination of mutans streptococci in the human 
mouth can be carried out by applying the technique, 
but it has not been put into practical use because of 
the following problems. That is, it is necessary that 
a sample used for the immunochromatography technique 
pass through a porous membrane by the capillary 
phenomenon. However, becaus e t he ma j o r samp 1 e app 1 i ed 
to the examination of bacteria in the mouth, such as 
mutans streptococci, is saliva, a high viscosity 
substance present in saliva, which is referred to as 
mucin, clogs the pores of the porous membrane. 
Furthermore, because mucin has such a function that 
aggregates epithelial attachment cells stripped off 
from oral mucosa, the pores of the porous membrane are 



clogged with these substances to inhibit transmission 
of mutans streptococci. 
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In addition to mucin, there is another problem 
complicating identification and quantitative 
determination of mutans streptococci by the 
immunochroma tography technique. That is, the mutans 
streptococci to be measured is a bacterium having a 
diameter of about 1 pm solely but often forms a chain 
with 10 to 20 or more bacteria owing to the nature of 
streptococci, which may be a factor of inhibiting 
migration in the porous membrane. Furthermore, the 
mutans streptococci forms glucan having adherence from 
sucrose in foods and is often severely aggregated. The 
chain formation and aggregation of mutanS/Streptococci 
cause clogging in the porous membrane and also reduce 
the surface area of the streptococci to affect 
quantitative determination of the number of antigens 
present on the surface of the mu t an s streptococci, which 
reduces accuracy of the measurement. 

In the immunochroma tography technique, detection 
of an analytic object is generally carried out by using 
two antibodies. The first antibody is retained in a 
porous membrane formed with glass fibers or the like 
on the side where a sample is dropped, and the antibody 
is generally labeled with latex particles, gold colloid 
particles or the like (hereinafter, sometimes referred 
to as a labeled antibody) . In the case where the 
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analytic object to be measured is present in the sample , 
when passing the sample through the porous membrane, 
the labeled antibody recognizes the analytic object 
to be measured and is bonded thereto. The composite 
of the analytic object and the labeled an t i body is flowed 
by capillary phenomenon toward another porous membrane 
having the second antibody (hereinafter, sometimes 
referred to as a trap antibody) immobilized thereon, 
for example, in the form of strips, and the complex 
of the analytic object and the labeled antibody is 
recognized, trapped and detected as a visible signal 
(in the form of strips in this case) . In the case where 
the immunochroma togr aphy technique is applied to 
saliva as a sample, however, the composite of a labeled 
antibody and mutans streptococci is trapped in the 
membrane retaining the labeled antibody but does not 
efficiently flow by capillary phenomenon toward the 
porous membrane having the trap antibody immobilized 
therein to cause such a problem that the accuracy of 
the measurement is reduced. 

SUMARY OF THE INVENTION 
An object of the invent ion is to solve the problems 
associated with the conventional technique for 
identification and quantitative determination of 
mutans streptococci, as one of cariogenic bacteria 
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in human saliva, by immunochroma tography utilizing an 
antigen-antibody reaction, and to provide a 
pr e t r ea tmen t kit for saliva and a pre treatment method 
for saliva in that aggregation caused by mucin and 
chain formation of mutans streptococci in saliva can 
be removed in a simple operation, and a complex of a 
labeled antibody and mutans streptococci effectively 
flows out from a porous membrane retaining the labeled 
antibody . 

As a result of earnest investigations made by the 
inventors for solving the problems, it has been found 
that the following effects can be obtained by treating 
with particular acid and alkali solutions to complete 
the present invention. 

(1) Mucin and glucan in saliva are dissolved to 
act on an adventitia of mutans streptococci to suppress 
aggregation . 

( 2 ) Upon using a particular surface active agent 
in addition thereto, a protein in mutans streptococci 
is solubilized, whereby the mutans streptococci is 
efficiently flowed through the porous membrane. 

( 3 ) Upon using a particular metallic salt, i . e . , 
sodium chlo ride, potassium chloride, calcium chloride , 
magnesium chloride, magnesium sulfate or manganese 
sulfate, in addition thereto, the complex of a labeled 

- 6 - 



antibody and mutans streptococci can be efficiently 
flowed out from the membrane retaining the labeled 
antibody . 

The present invention relates to, as one aspect, 
a pretreatment kit for saliva containing 

(A) an aqueous solution of sodium hydroxide 
having a concentration of 0.01 to 10 mol/L, 

(B) an aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L, 
and 

(C) a nonionic surface active agent and/or an 
amphoteric surface active agent, 

the component (C) being mixed with at least one 
of the components (A) and (B). or being provided 
separately from the components (A) and (B) , and 

at least one substance selected from the group 
consisting of sodium chloride, potassium chloride, 
calcium chloride, magnesium chloride, magnesium 
sulfate and manganese sulfate being contained in at 
least one of the components (A) , (B) and (C) in an amount 
of 5 to 25% by weight. It is preferred in this aspect 
that (D) tris ( hy dr oxyme thy 1 ) aminomethane is mixed with 
at least one of the components (A) , (B) and (C) . 



The present invention also relates to, as another 
aspect, a pretreatment kit for saliva containing 
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(A) an aqueous solution of sodium hydroxide 
having a concentration of 0.01 to 10 mol/L, 

(B) an aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L, 

(C) a nonionic surface active agent and/or an 
amphoteric surface active agent, and 

(D) an aqueous solution containing 
tris ( hydr oxyme thy 1 ) ami nome thane , 

the component (C) being mixed with at least one 
of the components (A) , (B) and (D) , or being provided 
separately from the components (A) , (B) and (D) , and 

at least one substance selected from the group 
consisting of sodium chloride, potassium chloride, 
calcium chloride, magnesium chloride, magnesium 
sulfate and manganese sulfate being contained in at 
least one of the components (A), (B), (C) and (D) in 
an amount of 5 to 25% by weight. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

It is preferred in the pretreatment kit for saliva 
of the present invention that the nonionic surface 
ac tive agent as the component (C) i s one kind or a mixture 
of two or more kinds selected from the group consisting 
of polyethylene glycol monooc ty lpheny 1 ether, 
n-octyl-(3-D-glucoside, n-heptyl-(3-D-thioglucoside, 
n-octyl-(3-D-thioglucoside, nony lphenoxy 
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polyethoxyethanol and polyoxy e thy 1 ene sorbi tan 
monooleate, and the amphoteric surface active agent 
as the component (C) is one kind or a mixture of two 
or more kinds selected from the group consisting of 
CHAPS (3- ( ( 3 - cholamide -propyl ) - dime thy 1 ammoni o ) -1- 
propanesulfonate)and CHAPSO (3- ( (3 -cholamide- 
propyl) -dimethylammonio) -1-hydroxypropanesulf onate 

) . 

A pretreatment method for saliva in 
identification and quantitative determination of 
mutans streptococci by immunochroma tography using the 
pretreatment kit for saliva of the present invention 
contains, as one aspect, steps of mixing at least one 
substance selected from the group consisting of sodium 
chloride, potassium chloride, calcium chloride, 
magnesium chloride, magnesium sulfate and manganese 
sulfate with at least one of (A) an aqueous solution 
of sodium hydroxide having a concentration of 0.01 to 
10 mol/L, (B) an aqueous solution of tartaric acid and/ or 
citric acid having a concentration of 0.01 to 3 mol/L, 
and (C) a nonionic surface active agent and/or an 
amphoteric surface active agent, in an amount of 5 to 
25% by weight; and mixing the components (A), (B) and 
(C) by dropping in an arbitrary order (hereinafter, 
referred to as a first method) . 
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The pre treatment method for saliva in 
identification and quantitative determination of 
mutans streptococci by immunochr oma togr aphy also 
contains, as another aspect, steps of mixing at least 
one subs tance selected from the group consisting of 
sodium chloride , potassium chloride , calcium chloride, 
magnesium chloride, magnesium sulfate and manganese 
sulfate with at least one of (A) an aqueous solution 
of sodium hydroxide having a concentration of 0.01 to 
10 mol/L and (B) an aqueous solution of tartaric acid 
and/or citric acid having a concentration of 0.01. to 
3 mol/L, in an amount of 5 to 25% by weight; mixing 

(C) a nonionic surface active agent and/or an amphoteric 
surface active agent in at least one of the components 

(A) and (B) ; and mixing the components (A) and (B) by 
dropping in an arbitrary order (hereinafter, referred 
to as a second method) . 

The pretreatment method for saliva in 
identification and quantitative determination of 
mutans streptococci by immunochroma tography also 
contains, as another aspect, steps of mixing at least 
one substance selected from the group consisting of 
sodium chloride, potassium chloride, calcium chloride, 
magnesium chloride, magnesium sulfate and manganese 
sulfate with at least one of (A) an aqueous solution 
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of sodium hydroxide having a concentration of 0.01 to 
10 mol/L, ( B ) an aqueous solution of tartaric acid and / or 
citric acid having a concentration of 0.01 to 3 mol/L, 
(C) a nonionic surface active agent and/or an amphoteric 
surface active agent, and (D) 

tr is ( hydr oxyme thy 1 ) aminome thane , in an amount of 5 to 
25% by weight; and mixing the components (A) , (B) , (C) 
and (D) by dropping in such an order that the component 
(A) is in contact with the component (B) in the presence 
of the component (D) (hereinafter, referred to as a 
third method) . 

It is preferred in the first method that (D) 
t r i s ( hydr oxyme thy 1 ) aminome thane is mixed in at least 
one of the components (A) , (B) and (C) , and the 
components (A), (B) and (C) are mixed by dropping in 
such an order that the component (A) is in contact with 
the component (B) in the presence of the component (D) . 
It is preferred in the second method that (D) 
t r i s ( hydr oxyme thy 1 ) aminome thane is mixed in at least 
one of the components (A) and (B) , and the components 
(A) and (B) are mixed by dropping in an arbitrary order. 
It is preferred in the third method that the component 
(A), (B) and (D) , at least one of which is mixed with 
the component (C), are mixed by dropping in such an 
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order that the component (A) is in contact with the 
component (B) in the presence of the component (D) . 

The aqueous solution of sodium hydroxide having 
a concentration of 0.01 to 10 mol/L as the component 
(A) used in the pretreatment kit for saliva and the 
pretreatment method for saliva according to the present 
invention exerts a function to act on mucin in saliva 
and glucan present on an adventitia of mutans 
streptococci to suppress aggregation of mutans 
streptococci, so as to facilitate migration of the 
mutans streptococci as an antigen in the porous membrane 
The use of sodium hydroxide as an alkali solution is 
essential, but sodium carbonate, disodium hydrogen 
phosphate and the like are not suitable, and the 
examination of mutans streptococci cannot be carried 
out with other alkali solutions than sodium hydroxide. 
It is supposed that this is because an alkali treatment 
other than sodium hydroxide may impair the structure 
of the antigen of the mutans streptococci. The 
concentration of sodium hydroxide in the aqueous 
solution is necessarily 0.01 to 10 mol/L, and a 
concentration less than 0.01 mol/L cannot provide 
sufficient effect, whereas that exceeding 10 mol/L 
breaks the antigen of the mutans streptococci to 
deteriorate the detection accuracy. 
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The aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L 
as the component (B) used in the pre treatment kit for 
saliva and the pre treatment method for saliva according 
to the present invention exerts a function to suppress 
the chain formation of the mutans streptococci, so as 
to facilitate migration of the mutans streptococci as 
an antigen in the porous membrane. The use of tartaric 
acid and/or citric acid as an acid is essential, but 
other acids, such as hydrochloric acid, sulfuric acid, 
nitric acid, acetic acid, lactic acid and maleic acid, 
are not suitable, and the objective accuracy in 
examination cannot be obtained even when the other acids 
are used in combination with sodium hydroxide. It is 
supposed that this is because the other acids than 
tartaric acid and citric acid may impair the structure 
of the antigen of the mutans streptococci. The 
concentration of tartaric acid and/or citric acid in 
the aqueous solution is necessarily 0.01 to 3 mol/L, 
and a concentration less than 0.01 mol/L cannot provide 
sufficient effect, whereas that exceeding 3 mol/L is 
not suitable because the solubility of tartaric acid 
and/or citric acid comes to the limit to form 
prec ipi ta t ion . 
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The nonionic surface active agent and/or the 
amphoteric surface active agent as the component (C) 
used in the pretreatment kit for saliva and the 
pretreatment method for saliva according to the 
present invention exerts a function to solubilize a 
protein present on the surface of mutans streptococci, 
so as to facilitate efficient flow of the mutans 
streptococci through the porous membrane. An ionic 
surface active agent has been often used in 
immunochroma tography for facilitating smooth 
migration of a sample solution or an antigen solution 
within an examination apparatus . However, the surface 
active agent used in the pretreatment kit for saliva 
and the pretreatment method for saliva used for 
identification and quantitative determination of 
mutans streptococci according to the present invention 
is necessarily a nonionic surface active agent and/or 
an amphoteric surface active agent as a result of 
experimentation, but detection of an antigen with an 
antibody cannot be attained with an anionic surface 
active agent, such as sodium lauryl sulfate and sodium 
dodecylbenzenesulfonate . 

The surface active agent used the present 
invention may be any nonionic surface active agent 
and/or amphoteric surface active agent without 
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particular limitation, and any of those that are 
generally used as a solubilizing agent for a membrane 
protein can be used. The detection sensitivity of 
mutans streptococci varies depending on the species 
of the nonionic surface active agent and/or the 
amphoteric surface active agent used, and it is 
preferred to use one kind or a mixture of two or more 
kinds selected from the group consisting of 
polyethylene glycol monooc ty lpheny 1 ether, 

n-octyl-|3-D-glucoside, n-heptyl-(3-D-thioglucoside 
and n - oc ty 1 - (3 - D - th iog 1 ucos i de as the nonionic surface 
active agent, and one kind or a mixture of two or more 
kinds selected from the group consisting of CHAPS 

(3- ( ( 3 - cholamide -propyl ) - dimethylammonio) -1-propan 
esulfonate) and CHAPSO 

(3- ( ( 3 - cholamide -propyl ) -dimethylammonio) -1-hydrox 
ypropanesul fonate) as amphoteric surface active agent, 
from the standpoint of detection sensitivity. 

In the pretreatment kit for saliva and the 
pretreatment method for saliva according to the 
present invention, the nonionic surface active agent 
and/or the amphoteric surface active agent (C) is 
prefera bly used to provide a concentration after 
treatment saliva of 0.05 to 90% by weight. In the case 
where the concentration is less than 0.05% by weight, 
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it is not preferred since there is such a tendency that 
the detection sensitivity by the an t i gen - an t i body 
reaction is lowered, and in the case where it exceeds 
90% by weight, it is also not preferred since the 
detection sensitivity by the an t i gen - an t ibody 
reaction is liable to be lowered. 

In the pretreatment kit for saliva and the 
pretreatment method for saliva according to the present 
invention, the nonionic surface active agent and/or 
the amphoteric surface active agent (C) may be provided 
separately from the aqueous solution of sodium 
hydroxide having a concentration of 0.01 to 10 mol/L 

(A) and the aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L 

(B) , and in this case, it may be in the form of an aqueous 
solution. It may also be provided as a mixture with 
one or both of the aqueous solution of sodium hydroxide 
having a concentration of 0.01 to 10 mol/L (A) and the 
aqueous solution of tartaric acid and/or citric acid 
having a concentration of 0.01 to 3 mol/L (B) , and in 
this case, attentions are necessarily paid on 
decomposition property due to acids and alkalis. 

In the pretreatment kit for saliva and the 

pretreatment method for saliva according to the present 
invention, at least one substance selected from the 
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group consisting of sodium chloride, potassium 
chloride, calcium chloride, magnesium chloride, 
magnesium sulfate and manganese sulfate is contained 
in at least one of the aqueous solution of sodium 
hydroxide having a concentration of 0.01 to 10 mol/L 
(A) , the aqueous solution of tartaric acid and/ or citric 
acid having a concentration of 0.01 to 3 mol/L (B) and 
the nonionic surface active agent and/or the amphoteric 
surface active agent (C) , in an amount of 5 to 25% by 
weight in order to have the complex of the labeled 
antibody and mutans streptococci flown out from the 
membrane retaining the labeled antibody efficiently. 
The at least one substance selected from the group 
consisting of sodium chloride, potassium chloride, 
calcium chloride, magnesium chloride, magnesium 
sulfate and manganese sulfate exerts a function to 
aggregate various kinds of proteins present in saliva 
by salting out and counteract the mutual action between 
the labeled antibody and the membrane retaining the 
same, so as to provide by the function an effect of 
facilitating efficient flow of the complex of the 
labeled antibody and the mutans streptococci from the 
membrane retaining the labeled antibody. 

The at least one substance selected from the group 
consisting of sodium chloride, potassium chloride, 
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calcium chloride, magnesium chloride, magnesium 
sulfate and manganese sulfate is necessarily contained 
in at least one of the aqueous solution of sodium 
hydroxide having a concentration of 0.01 to 10 mol/L 
(A) , the aqueous solution of tartaric acid and/or citric 
acid having a concentration of 0.01 to 3 mol/L (B) and 
the nonionic surface active agent and/or the amp ho t e r i c 
surface active agent (C) , in an amount of 5 to 25% by 
weight. In the case where the amount is less than 5% 
by weight, the effect cannot be sufficiently obtained, 
and the complex of the labeled antibody and the mutans 
streptococci cannot be efficiently flowed out from the 
membrane retaining the labeled antibody. In the case 
where it exceeds 25% by weight, on the other hand, the 
detection accuracy is rather deteriorated. 

In the pretreatment kit for saliva and the 
pretreatment method for saliva according to the present 
invention, a buffer agent is preferably used since a 
neutralizing reaction occurs between the aqueous 
solution of sodium hydroxide having a concentration 
of 0.01 to 10 mol/L (A) and the aqueous solution of 
tartaric acid and/or citric acid having a concentration 
of 0 . 01 to 3 mol/L (B) , and in order to obtain a buffering 
action efficiently in the neutralizing reaction, 
tr is ( hydr oxyme thy 1 ) aminomethane is preferably used as 
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the buffer agent. At this time, however, it has been 
confirmed that no sufficient buffering action can be 
obtained with other buffer agents, such as a combination 
of sodium hydr ogencarbona te and sodium carbonate, and 
a combination of citric acid and sodium citrate. The 
tris (hydroxyme thyl ) aminomethane may be mixed with one 
of the components (A) , (B) and (C) , or in alternative, 
it may be provided separately from them, preferably 
in the form of an aqueous solution. Inthepretreatment 
kit for saliva according to the present invention, it 
is necessary that the aqueous solution of sodium 
hydroxide having a concentration of 0.01 to 10 mol/L 

(A) and the aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L 

(B) are provided separately from each other because 
they cause neutralization. 

In the first method according to the present 
invention, upon identification and quantitative 
determination of mutans streptococci by 

immunochroma tography , at least one substance selected 
from the group consisting of sodium chloride, potassium 
chloride, calcium chloride, magnesium chloride, 
magnesium sulfate and manganese sulfate is mixed with 
at least one of the components (A), (B) and (C), in 
an amount of 5 to 25% by weight, and then the aqueous 
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solution of sodium hydroxide having a concentration 
of 0.01 to lOmol/L (A) , theaqueous solutionof tartaric 
acid and/or citric acid having a concentration of 0.01 
to 3 mol/L (B) and the nonionic surface active agent 
and/or the amphoteric surf ace active agent (C) are mixed 
bydropping inanarbitrary order, Inorder to s impl i f y 
the operation in the second method according to the 
present invention, the nonionic surface active agent 
and/or the amphoteric surface active agent (C) is mixed 
with at least one of the aqueous solution of sodium 
hydroxide having a concentration of 0.01 to 10 mol/L 

(A) and the aqueous solution of tartaric acid and/or 
citric acid having a concentration of 0.01 to 3 mol/L 

(B) , and then the aqueous solution of sodium hydroxide 
having a concentration of 0.01 to 10 mol/L (A) and the 
aqueous solution of tartaric acid and/or citric acid 
having a concentration of 0.01 to 3 mol/L (B) are mixed 
by dropping in an arbitrary order. 

In the pretreatment method for saliva according 
to the present invention, a buffer agent is preferably 
used since a neutralizing reaction occurs between the 
aqueous solution of sodium hydroxide having a 
conc entration of 0.01 to 10 mol/L (A) and the aqueous 
solution of tartaric acid and/or citric acid having 
a concentration of 0.01 to 3 mol/L (B), and in order 
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to obtain a buffering action efficiently in the 
neutralizing reaction, 
tris ( hydroxyme thy 1 ) aminome thane (D) is preferably 
used. While the treatments with the components (A), 
(B) and (C) may be carried out in an arbitrary order 
since they function independently from each other, it 
is necessary in the case where the 

tr i s ( hydroxyme thy 1 ) aminome thane (D) is contained in 
the pretreatment kit for saliva that the components 
(A) and (B) are in contac t wi th each other in the presence 
of the tri s (hydroxyme thyl ) aminomethane (D) to obtain 
a buffering action. 

In addition to the first and second methods, in 
the third method according to the present invention, 
upon identification and quantitative determination 
of mutans streptococci by immunochr oma t ography , at 
least one substance selected from the group consisting 
of sodium chloride, potassium chloride, calcium 
chloride, magnesium chloride, magnesium sulfate and 
manganese sulfate is mixed with at least one of the 
aqueous solution of sodium hydroxide having a 
concentration of 0.01 to 10 mol/L (A), the aqueous 
solution of tartaric acid and/or citric acid having 
a concentration of 0.01 to 3 mol/L (B) , the nonionic 
surface active agent and/or an amphoteric surface 
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active agent (C), and the 

t ri s ( hydroxyme thyl ) aminome thane (D) , in an amount of 
5 to 25% by weight, and then the components (A) , (B) , 

(C) and (D) are mixed by dropping in such an order that 
the component (A) is in contact with the component (B) 
in the presence of the component (D) . It is preferred 
in this case that the component (A), (B) and (D), at 
least one of which is mixed with the component (C), 
are mixed by dropping in such an order that the component 

(A) is in contact with the component (B) in the presence 
of the component (D) . 

In the pretreatment method for saliva according 
to the present invention, the treatment is preferably 
carried out in such a manner that the pH value of saliva 
after the treatment is in a range of 5 to 9 since the 
an t i gen - an t i bo dy reaction is carried out within the 
pH range. While the range varies depending on the 
antibody used, there is such a tendency that the 
reliability of the measurement result is lowered when 
the pH is outside the range since the antibody and the 
antigen are released from each other, and they exert 
nonspecific affinity. 

The sa mple of saliva having been treated by the 

pretreatment kit for saliva and the pretreatment method 
for saliva according to the present invention can be 
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subjected to identification and quantitative 
determination of mutans streptococci by an 
antigen-antibody reaction using the conventional 
immunochromatography technique. The antibody can be 
obtained by an ordinarily employed way. For example, 
it may be obtained by the establishment of hybridoma 
by cell fusion according to Kohler and Milstein (Kohler 
G, C. Milstein, Continuous cultures of fused cells 
secreting antibody of predefined specificity. Nature , 
vol. 256, p. 495-497 (1975)), or may be those simply 
purified from a serum of an animal having been immunized 
with the antigen. 

EXAMPLE 

The present invention will be described in detail 
below with reference to examples, but the present 
invention is not construed as being limited thereto. 
Unless otherwise specified, the operations were 
carried out at room temperature, and the pH values are 
those at a temperature at 20 to 25°C. 
(1) Preparation of Reagent and test device 
1. Production of Antibodies 

Streptococci mutans (ATCC 25175 strain) and 
S treptococci sobrinus (ATCC 33478 strain) were 
cultured by using a BHI culture medium (Brain Heart 
Infusion culture medium, produced by Difco 
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Laboratories) at 37°C over night, respectively. After 
collecting bacteria cells from the culture solution 
by centrifugation, they were washed twice with PBS (10 
mmol phosphate buffered saline), and the growth was 
terminated with a formaldehyde aqueous solution. Mice 
were directly immunized with the dispersion of the 
bacteria, and the following two kinds each of purified 
antibodies were obtained by the establishment of 
hybridoma using cell fusion by Kohler and Milstein. 
SMI antibody: Antibody against Streptococci mutans 
SM2 antibody: Antibody against Streptococci mutans 

551 antibody: Antibody against Streptococci sobrinus 

552 antibody: Antibody against Streptococci sobrinus 
2. Gold Colloid Labeling of Antibody 

The SM2 antibody and the SS2 antibody were label led 
with a gold colloid having a particle diameter of 40 
nm . A commercially available gold colloid (produced 
by Bri tish Biocell International) was used, anddiluted 
with PBS having 1% of bovine serum albumin (BSA, a trade 
name, produced by Sigma-Aldrich Corp.) and 1% of a 
nonionic surface active agent (Tween 20, a trade name, 
produced by Sigma-Aldrich Corp.) added thereto to an 
antibody concentration of 0.1 pg/mL. The antibody 
solutions labelled with the gold colloid are referred 
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to as SM2 labelled antibody and SS2 labelled antibody, 
respectively . 

3. Production of An t ibody - immob i 1 i z ed Porous Film 
Strip 

A nitrocellulose membrane lined with a plastic 
film (SXHF, a trade name, produced by Millipore Corp. 
Japan) was used as a porous film. The membrane was 
cut into a rectangle of 5 mm x 40 mm. The SMI antibody 
or the SSI antibody was diluted with a 50 mmol phosphate 
buffer solution containing 1% of bovine serum albumin 
to a concentration of 1 mg/mL, and the diluted solution 
of the antibody was applied on a central part of the 
nitrocellulose membrane thus cut in the direction 
perpendicular to the longitudinal direction of the 
membrane with a micropipet in an amount of about 1 jLiL/cm. 
The immobilized antibodies are sometimes referred to 
as SMI trap antibody and SSI trap antibody. Filter 
paper of 15 mm square as a water absorbing body was 
fixed on one end of the membrane with a clip to contact 
closely with each other. A polypropylene matrix 
(Quick Release Conjugate Pad, a trade name, produced 
by Millipore Corp. Japan) of 5 mm by 20 mm as a porus 
membrane retaining the labelled antibody 
(hereinafter, referred to as a labelled antibody 
retention) was fixed on the other end of the membrane 
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opposite to the water absorbing body with a clip, on 
which 30 |JL of the SM2 labelled antibody solution or 
the SS2 labelled antibody solution was dropped. The 
device was dried at 37°C for 2 hours and stored in a 
desiccator until the time of use. 

(2) Quantitative Determination of Mutans 

S trep tococci 

The results of quantitative determination of 
mutans streptococci in saliva by the 

immunochroma tography using the foregoing reagents and 
device was compared with the number of mutans 
streptococci in saliva by the conventional method of 
calculation from the number of colonies. 
1. Examination Method by Immunochroma tography 

The reactivity between the mutans streptococci 
and the antibody immobilized on the 

ant ibody- immobi 1 i z ed porous membrane was detected by 
the following principle. Upon passing saliva through 
the labelled antibody retention of the 

ant ibody- immobi 1 i z ed porous membrane strip, the 
labelled antibody was bonded to the mutans streptococci 
in saliva to color in red. The complex of the mutans 
streptococci and the labelled antibody migrated in the 
antibody- immobi 1 ized porous membrane strip, and it was 
then trapped by the antibody (trap antibody) 
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immobilized, for example, in the form of strips, in 
the antibody-immobilized porous membrane strip and 
thus confirmed as a strip-shape mark. 

2. Number of Mutans Streptococci by Conventional 
Calculation from Number of Colonies 

Streptococci mutans, Streptococci sobrinus and 
foreign bacteria formed colonies on an MSB culture 
medium. In order that the number of colonies of them 
were accurately measured, after measuring the number 
of colonies formed on the MSB culture medium, a part 
of the colonies was collected and crushed, and the PCR 
(polymerase chain reaction) is carried out with a 
synthetic DNA primer having a sequence that is specific 
in Streptococci mutans or Streptococci sobrinus. The 
thus amplified gene fragments were subjected to 
electrophoresis with agarose gel to confirm the strain. 
EXAMPLE 1 

Such an antibody- immobilized porous film strip 
was used that has SMI antibody immobilized at the central 
part thereof and SM2 labelled antibody contained in 
a labelled antibody retention at one end thereof. The 
examination was carried out in the following manner. 

An examination subject was made manducate gum for 
collecting saliva for 5 minutes to collect saliva in 
a test tube. A part of the saliva thus collected was 
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diluted with PBS and applied on an MSB culture medium. 
After anaerobical ly culturing at 37°C for 2 or 3 days, 
the number of colonies was measured. After the 
measurement, a part of the colonies was collected. 
After crushing the bacteria cells, a PCR (polymerase 
chain reaction) was carried out with a synthetic DNA 
primer having a sequence that is specific in 
Streptococci mutans or Streptococci sobrinus, and the 
amplified gene fragments were subjected to 
electrophoresis with agarose gel to discriminate the 
strains. The number of bacteria cells (CFU/mL) was 
calculated from the number of colonies that were 
confirmed to be those of Streptococci mutans as a result 
of the discrimination. 

A solution (AD solution) was prepared by adding 
23.3% by weight of sodium chloride to a solution 
containing 1-0 mol/L of 

tris ( hydr oxyme thy 1 ) aminomethane (component (D) ) 
containing 1.0 mol/L of sodium hydroxide (component 
(A) ) . A solution (BCD solution) was prepared by adding 
5% by weight of polyethylene glycol monooc ty Ipheny 1 
ether (produced by Wako Pure Chemical Indus tries , Ltd.) 
as a nonionic surface active agent (component (O) to 
a solution containing 1.0 mol/L of 
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tris ( hydroxyme thy 1 ) ami nome thane (component (D) ) 
containing 0.5 mol/L of citric acid (component (B)) . 

50 |JL of the AD solution was added to 250 |iiL of 
the saliva, followed by stirring, and then 100 |iL of 
the BCD solution was added thereto, followed by stirring 
100 jjL out of the saliva thus treated was dropped on 
the strip on the side of the labelled antibody retention. 
The solution thus treated had pH of 7.2. The 
concentration of the component (C) in the solution was 
1.25% by weight. After 15 minutes from the dropping, 
the reaction with the trap antibody was confirmed, and 
the amount of the complex of the SM2 labelled antibody 
and Streptococci mutans remaining in the labelled 
antibody retention was visually observed. 

The examination described in the foregoing was 
carried out for five subjects a to e . The results thus 
obtained are shown in Table 1 below. The reactivity 
with the antibody was evaluated for the four grades, 
i.e., a red strip could be clearly recognized (++), 
a red strip could be recognized ( + ) , a red strip could 
be slightly recognized (±) , and no strip was recognized 
(-) . The amount of the complex of the SM2 labelled 
antibody and Streptococci mutans remaining in the 
labelled antibody retention (hereinafter, simply 
referred to as a remaining antibody amount) was visual ly 
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observed and evaluated for the three grades, i.e., a 
large amount of the remaining antibody could be 
confirmed as red color in the labelled antibody 
retention ( + ), the remaining antibody could be slightly 
confirmed (±) , andnone of them was confirmed (-) . The 
unit, CFU/mL, used in the table means the number of 
colonies of the bacterium per 1 mL of the saliva. 
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EXAMPLE 2 

The examination was carried out in the following 
manner by using an antibody-immobilized porous film 
strip that was the same as in Example 1 except that 
SSI trap antibody was used instead of the SMI trap 
antibody, and SS2 labelled antibody was used instead 
of the SM2 labelled antibody. 

A solution (A solution) was prepared by adding 
25.0% by weight of sodium chloride to a solution 
containing 1.0 mol/L of sodium hydroxide (component 
(A) ) . A solution (BD solution) was prepared by adding 
0.5 mol/L of citric acid (component (B)) to a solution 
containing 1.0 mol/L of 

tris ( hydroxyme thy 1 ) aminomethane (component (D) ) . An 
aqueous solution (C solution) containing 5% by weight 
of polyethylene glycol monooctylphenyl ether (produced 
by Wako Pure Chemical Industries, Ltd.) as a nonionic 
surface active agent (component (O) was prepared. 

80 JJL of the BD solution was added to 250 |JL of 
thesaliva, followed by stirring, 50 |LiL of the C solution 
was then added thereto, followed by stirring, and 40 
jjL of the A solution was finally added thereto, followed 
by stirring. 100 jaL out of the safiva tThTus t~r~e~a~t~e~d 
was dropped on the strip on the side of the labelled 
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antibody retention. The solution thus treated had pH 
of 6.6. The concentration of the component (C) in the 
solution was 0.60% by weight. After 15 minutes from 
the dropping, the reaction with the trap antibody was 
confirmed, and the amount of the complex of the SS2 
labelled antibody and Streptococci sobrinus remaining 
in the labelled antibody retention was visually 
ob s e r ved . 

The examination described in the foregoing was 
carried out for five subjects a to e, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 2 below. 
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EXAMPLE 3 

The examination was carried out in the following 
manner by using an antibody- immobilized porous film 
strip using the SMI trap antibody and the SM2 labelled 
antibody that was the same as in Example 1. 

A solution (AC solution) was prepared by adding 
1.0 mol/L of sodium hydroxide (component (A)) to an 
aqueous solution containing 5% by weight of 
polyethylene glycol monooc ty Ipheny 1 ether (produced 
by Wako Pure Chemical Industries, Ltd.) as a nonionic 
surface active agent (component (C) ) . A solution (BD 
solution) was prepared by adding 12.0% by weight of 
sodium chloride to a solution containing 1.0 mol/L of 
tris ( hydr oxyme thy 1 ) aminomethane (component (D) ) 
containing 0.5 mol/L of citric acid (component (B)) . 

75 |UL of the AC solution was added to 2 50 pL of 
the saliva, followed by stirring, and 75 |iL of the BD 
solution was then added thereto, followed by stirring. 
100 pL out of the saliva thus treated was dropped on 
the strip on the side of the labelled antibody 
retention. The solution thus treated had pH of 7.5. 
The concentration of the component (C) in the solution 
was 0 . 94% byweight. After 15 minutes from the dropping, 
the reaction with the trap antibody was confirmed, and 
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the amount of the complex of the SM2 labelled antibody 
and Streptococci mutans remaining in the labelled 
antibody retention was visually observed. 

The examination described in the foregoing was 
carried out for three subjects a to c, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 3 below. 
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EXAMPLE 4 

The examination was carried out in the following 
manner by using an antibody- immobilized porous film 
strip using the SSI trap antibody and the SS2 labelled 
antibody that was the same as in Example 2. 

An aqueous solution (A solution) containing 4.0 
mol/L of sodium hydroxide ( componen t (A) ) was prepared. 
An aqueous solution (B solution) containing 1.0 mol/L 
of tartaric acid (component (B)) was prepared. An 
aqueous solution (C solution) containing 5% by weight 
of polyethylene glycol monooctylphenyl ether (produced 
by Wako Pure Chemical Industries, Ltd.) as a nonionic 
surface active agent (component (O) was prepared. A 
solution (D solution) was prepared by adding 12.0% by 
weight of sodium chloride to a solution containing 1.0 
mol/L of tris ( hydr oxyme thy 1 ) aminomethane (component 
(D) ) . 

40 jUL of the C solution was added to 250 |UL of 
the saliva, followedby stirring, 40 |UL of the B solution 
was then added thereto, followed by stirring, 40 pL 
of the D solution was further added thereto, followed 
by stirring, and 40 |UL of the A solution was finally 
added thereto, followed by stirring. 100 juL out of" 
the saliva thus treated was dropped on the strip on 
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the side of the labelled antibody retention. The 
solution thus treatedhadpH of 8.0. The concentration 
of the component (C) in the solution was 0.49% by weight. 
After 15 minutes from the dropping, the reaction with 
the trap antibody was confirmed, and the amount of the 
complex of the SS2 labelled antibody and Streptococci 
sobrinus remaining in the labelled antibody retention 
was visually observed. 

The examination described in the foregoing was 
carried out for three subjects a to c, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 4 below. 
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EXAMPLE 5 

The examination was carried out in the following 
manner by using an antibody-immobilized porous film 
strip using the SMI trap antibody and the SM2 labelled 
antibody that was the same as in Example 1. 

A solution (AC solution) was prepared by adding 
12 .0% by weight of sodium chloride to an aqueous solution 
containing 5% by weight of polyethylene glycol 
monooc ty lpheny 1 ether (produced by Wako Pure Chemical 
Industries, Ltd.) as a nonionic surface active agent 
(component (C)) containing 1.0 mol/L of sodium 
hydroxide (component (A) ) . An aqueous solution (B 
solution) containing 0.5 mol/L of tartaric acid 
(component (B)) was prepared. A solution (D solution) 
was prepared by adding 12 . 0% by weight of sodium chloride 
to a solution containing 1.0 mol/L of 
t r i s ( hydroxyme thy 1 ) ami nome thane (component (D)) . 

75 JUL of the AC solution was added to 250 (JL of 
the saliva, followed by stirring, 75 |UL of the B solution 
was then added thereto, followed by stirring, and 50 
JUL of the D solution was finally added thereto, followed 
by stirring. 100 pL out of the saliva thus treated 
was dropped on the strip on the side of tHe ~Ta be~n~ecT 
antibody retention. The solution thus treated had pH 
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of 7.2. The concentration of the component (C) in the 
solution was 0.83% by weight. After 15 minutes from 
the dropping, the reaction with the trap antibody was 
confirmed, and the amount of the complex of the SM2 
labelled antibody and Streptococci mutans remaining 
in the labelled antibody retention was visually 
observed . 

The examination described in the foregoing was 
carried out for three subjects a to c, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 5 below. 



42 



in 
W 

< 



a 

•H 

c 

•H 
fd 

E 

<u 

0 

o 
E 

< 







0) 


C 


rH 


o 


rH 




0) 


4J 


XI 


G 


<ti 


0) 




PJ 




<u 


G 


M 


•rH 








>1 






o 


0 


XI 


XI 


•H 


*«H 


4J 


4-1 


a 


C 









•H 

c 
o 

•H 
4J 

U 

0) 



>t 
*0 

o 

XI 

•H 

u 
a 



CO 

E 

•H 
U 
O 
O 
U 
O 
4J 

a. 
<u 



to 

0) 



o 



0) 
XI 
£ 

53 



e 

*H 
T! 
0) 

e 

CD 
U 

4J 
rH 

u 

CQ 
CO 

c 
o 



h3 
e 

D 

u 



O 



CO 



CO 



EXAMPLE 6 

The examination was carried out in the following 
manner by using an antibody-immobilized porous film 
strip using the SMI trap antibody and the SM2 labelled 
antibody that was the same as in Example 1. 

A solution (AD solution) was prepared by adding 
12.0% by weight of sodium chloride to a solution 

containing 1-0 ™° 1 / L ° f 

tris (hydroxymethyl) aminomethane (component (D)) 
containing 3.0 mol/L of sodium hydroxide (component 
(A) ) . A solution (BD solution) was prepared by adding 
1.0 mol/L of tartaric acid and 0 . 5 mol/L of citric acid 
(component (B>> to a solution containing 1.0 mol/L of 
tris (hydroxymethyl) aminomethane (component (D)). A 
solution (C solution) was prepared by adding 2 mol/L 
of sodium chloride to an aqueous solution containing 
5% by weight of polyethylene glycol monooc tylphenyl 
ether (producedby Wako Pure Chemical Industries, Ltd.) 
as a nonionic surface active agent (component <C>>. 

40 UL of the BD solution was added to 250 ML of 
the saliva, followed by stirring, 4 0 UL of the A solution 
was then added thereto, followed by stirring, and 40 
ULof thee solution was f inal ly added there to , followed 
by stirring. 100 UL out of the saliva thus treated 
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was dropped on the strip on the side of the labelled 
antibody retention. The solution thus treated had pH 
of 6.9. The concentration of the component (C) in the 
solution was 0.54% by weight. After 15 minutes from 
the dropping, the reaction with the trap antibody was 
confirmed, and the amount of the complex of the SM2 
labelled antibody and Streptococci mutans remaining 
in the labelled antibody retention was visually 
observed . 

The examination described in the foregoing was 
carried out for three subjects a to c, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 6 below. 
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EXAMPLE 7 

The examination was carried out in the following 
manner by using an antibody- immobilized porous film 
strip using the SMI trap antibody and the SM2 labelled 
antibody that was the same as in Example 1. 

A solution (A solution) was prepared by adding 
25 . 0% byweight of sodium chloride to an aqueous solution 
containing 1.0 mol/L of sodium hydroxide (component 
(A) ) . A solution (BC solution) was prepared by adding 
5% by weight of polyethylene glycol monooc ty Ipheny 1 
ether (produced by Wako Pure Chemical Industries, Ltd.) 
as a nonionic surface active agent (component (O) to 
an aqueous solution containing 0.5 mol/L of citric acid 
(component (B)) . A buffer solution (D solution) 
containing 2 mol/L of tris ( hydroxyme thy 1 ) aminomethane 
(component (D)) was prepared. 

40 pL of the D solution was added to 250 JUL of 
the saliva, followed by stirring, 40 |JL of the A solution 
was then added thereto, followed by stirring, and 70 
juLof theBCsolutionwas finally added thereto, followed 
by stirring. 100 jaL out of the saliva thus treated 
was dropped on the strip on the side of the labelled 
antibody retention. The solution thus treated had pH 
of 6.9. The concentration of the component (C) in the 
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solution was 0.88% by weight. After 15 minutes from 
the dropping, the reaction with the trap antibody was 
confirmed, and the amount of the complex of the SM2 
labelled antibody and Streptococci mutans remaining 
in the labelled antibody retention was visually 
observed . 

The examination described in the foregoing was 
carried out for five subjects a to e, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 7 below.. 
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COMPARATIVE EXAMPLE 1 

The same examination as in Example 1 was carried 
out for five subjects a to e except that the AD solution 
containing no sodium chloride was used, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 8 below. 
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COMPARATIVE EXAMPLE 2 

The same examination as in Example 4 was carried 
out for three subjects a to c except that the D solution 
containing no sodium chloride was used, and evaluations 
were carried out in the same manner as in Example 1. 
The results thus obtained are shown in Table 9 below. 
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It was confirmed from the foregoing results that 
the pretreatment method for saliva by using the 
pretreatment kit for saliva according to the present 
invention could remove aggregation caused by mucin and 
chain formation of mutans streptococci in saliva, and 
since the amount of the complex of the labelled antibody 
and the mutans streptococci remaining in the labelled 
antibody retention was small, the effect of preventing 
such a phenomenon that the complex of the labelled 
antibody and the mutans streptococci remained in the 
membrane retaining the labelled antibody was 
conf i rmed . 

As having been described in detail, upon 
identification and quantitative determination of 
mutans streptococci, which is a type of cariogenic 
bacteria in human saliva, by immunochroma tography 
utilizing an an t i gen - an t ibody reaction, the 
pretreatment kit for saliva and the pretreatment method 
for saliva according to the present invention can remove 
aggregation caused by mucin and chain formation of 
mutans streptococci in saliva in a simple operation, 
and can efficiently flow a complex of a labeled antibody 
and mutans streptococci from a porous membrane 
retaining the labeled antibody, whereby identification 
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and quantitative determination can be carried out with 
high accuracy. Therefore, it provides significant 
value by contributing to the field of dentistry. 
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